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PATENT NO. : 6 r 935 t 370 

APPLICATION NO. ; 10/795,831 

ISSUE DATE ; August 30, 2005 

INVENTOR(S) ; McCarty et al. 

It is certified that an error appears or errors appear in the above-identified patent and that 
said Letters Patent is hereby corrected as shown below: 

In the Specification: 

At Column 8, lines 12-13 please insert -a- immediately before "pressure" 

At Column 8, line 27, please insert -to- immediately before "enhance" 

At Column 9, line 32, please delete "at at least" and insert -at least- 

At Column 10, line 17, please delete claim 6 in its entirety and insert the following 
claim in its place: 

—6* A fluid pressure reduction device comprising: 

a plurality of stacked disks having a perimeter and a hollow center aligned along a 
longitudinal axis; and 

each disk having first and second flow paths extending between the hollow center 
and the perimeter, the first flow path including an inlet section, an outlet section, and an 
intermediate section extending between the inlet and outlet sections, the second flow path 
having an inlet section, an outlet section, and an intermediate section extending between 
the inlet and outlet sections; 

wherein the second flow path intermediate section and first flow path intermediate 
section cross at an intersection such that the first flow path includes a first ramp upstream 
of the intersection directed to a first plane and the second flow path includes a second 
ramp upstream of the intersection directed to a second plane, so that fluid flowing through 
the first and second flow paths creates shear forces at the intersection; and 

wherein each of the first and second flow path intermediate sections includes a 
recovery zone downstream of the intersection. — 
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The MAILING DATE of this communication appears on the cover sheet with the correspondence address ■ 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event r however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication, 

- if the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely, 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

^Status 

1 )I3 Responsive to communication^) filed on 23 September 2004 . 
2a)D This action is FINAL. 2b)E3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayie, 1935 C.D. 11, 453 0,G. 213, 

Disposition of Claims 

4) P3 Claim(s) 32-36 and 48-57 is/are pending in the application. 

4a) Of the above claim(s) 48-57 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) I3 Claim(s) 32.33,35 and 36 is/are rejected. 

7) M Claim(s) 34 is/are objected to. 

8) Q Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.86(a), 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U,S,C. § 119(a)-(d) or(f). 
a)D All b)D Some * c)Q None of: 

1 .□ Certified copies of the priority documents have been received. 
2.D Certified copies of the priority documents have been received in Application No. , 



3.Q Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
See the attached detailed Office action for a list of the certified copies not received. 
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Application/Control Number: 10/795,831 Page 2 

Art Unit: 3753 

This action is responsive to the communication filed September 23, 2004. 

Claims 48-54 are withdrawn from further consideration pursuant to 37 CFR 
1 .142(b) as being drawn to a noneiected invention, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 9/23/2004. 

i 

Claims 55-57 are withdrawn from further consideration pursuant to 37 CFR 
1 .142(b) as being drawn to a noneiected species, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 9/23/2004, 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on safe in this country, more than one year prior to the date of application for patent in the United 
States, 

Claims 32-33, and 35-36 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Porter. 

Porter shows a stacked disc valve where each disc includes a flow path from the 
center to the outside. Referring to Figure 1 , 42 can be read as a common inlet section, 
40, 40a as the first and second outlet sections, and everything in between as the 
intermediate sections. The area marked 48 can be the intersection. 

Claim 34 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including ail of the limitations of the 
base claim and any intervening claims. 
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Art Unit: 3753 

The claim recitations of ramps suggests an inclined plane structure which 
distinguishes over the art of record even if the recited first and second planes are the 
same. 

The prior art made of record and not relied upon is considered pertinent to 



applicant's disclosure. The references cited show disc type valves with a flow path in 
one disc only- 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John Fox whose telephone number is 703-308-2595. 
The examiner can normally be reached on Maximum Fiextime. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dave Scherble can be reached on 703-308-1257. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 {toil-free). \ , 
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IN THE UNITED STATES PATENT 
AND TRADEMARK OFFICE 

AppLNo.: 10/795,831 
Applicants: McCarty et al. 
Filed: March 8, 2004 
Title: Fluid Pressure Reduction Device 
TC/A.U.: 3753 
Examiner: John C. Fox 

Att. Docket No.: 06005/36687A 

AMENDMENT AND RESPONSE TO OFFICE ACTION 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

This paper is submitted in response to the Office action having a mail date of 
October 18, 2004. Please amend the application and consider the remarks as follows: 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of 
this paper. 

Remarks/Arguments begin on page 6 of this paper. 



I hereby certify that this paper (or fee) is 
being deposited with the United States 
Postal Service, first class postage 
prepaid, addressed to: Mail Stop 
Amendment, Commissioner for Patents, 
P.O. Box 1450, Alexandria, VA 22313- 
1450. 

January 18, 2005 

Brent E. Matthias 
Reg. No.: 41,974 
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Amdt. dated January 18, 2005 

Reply to Office action of October 1 8, 2004 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listin g of Claims: 

32. (Currently amended) A fluid pressure reduction device comprising: 

a plurality of stacked disks having a perimeter and a hollow center aligned along a 
longitudinal axis; and 

each disk having at least a first and a second flow path paths , each flow path having a 
generally spiral shape and continuously extending between the hollow center and the 
perimeter Ac fir s t f l ow path including wherein at least the first and second flow paths spiral 
in generally opposite directions and the opposing walls of each flow path gradually diverge, 
each flow path being further comprised of an inlet section, an outlet section, and an 
intermediate section extending between the inlet and outlet sections , th e s e cond flow path 
having an inlet -s ection, an outlet section, and an intermediate section extending betwe e n th e 
inl e t and outlet sections ; 

wherein the second each flow path intermediat e section and first flow path 
intermediate section cross crosses at least one other flow path at an at least one intersection; 
and 

wherein each of the fir -st- and -se eend flow path intermediate sections includes a 
recovery zone downstream of the intersection. 

33. (Currently amended) The fluid pressure reduction device of claim 32, in which 
the first and -seeend flow paths are directed toward the intersection at substantially the same 
plane, so that fluid flowing through the -first-and second each flow path paths undergoes an 
abrupt direction change at the intersection. 

34. (Currently amended) The fluid pressure reduction device of claim 32, in which at 
least the first flow path includes a first ramp upstream of the intersection directed to a first 
plane and the second flow path includes a second ramp upstream of the intersection directed 
to a second plane, so that fluid flowing through at least the first and second flow paths creates 
shear forces at the intersection. 
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35. (Currently amended) The fluid pressure reduction device of claim 32, in which 
fe e - first flow path inlet s e ction and the Gccond flow path inlet section are integrally provided 
as a common inlet section provides fluid entry for at least the first flow path and second flow 
gath. 

36. (Previously presented) The fluid pressure reduction device of claim 35, in which 
the common inlet section is aligned along a radial disk reference line extending from the axis 
to the common inlet section so that substantially equal volumes of fluid enter the first and 
second flow paths, 

37^47. (Canceled). 

48. (Withdrawn) A method of assembling a fluid pressure reduction device, 
comprising: 

forming a plurality of disks having at least one flow path extending between a hollow 
center and a perimeter of the disk, each flow path including an inlet section, an outlet section, 
and an intermediate section extending between the inlet and outlet sections, the flow path 
dividing the disk into at least first and second blank portions, each disk further including a 
first bridge portion extending between the first and second blank portions; 

stacking the disks along an axis; 

securing the stacked disks together to form a stacked disk assembly; 
removing the first bridge portion of each disk in the stacked disk assembly. 

49. (Withdrawn) The method of claim 48, in which the first bridge portion comprises 
an inner ring portion extending about the interior portion of the disk. 

50. (Withdrawn) The method of claim 48, in which the first bridge portion comprises 
an outer ring portion extending about the perimeter of the disk. 
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5 1 . (Withdrawn) The method of claim 48, in which the first bridge portion comprises 
a tab extending between the first and second blank portions, 

52. (Withdrawn) The method of claim 48, in which the disk further includes a 
second bridge portion, and in which the method further comprises the step of removing the 
second bridge portion of each disk in the stacked disk assembly, 

53. (Withdrawn) The method of claim 52, in which the first bridge portion comprises 
an inner ring portion extending about the interior portion of the disk, and the second disk 
portion comprises an outer ring portion extending about the perimeter of the disk. 

54. (Withdrawn) The method of claim 52, in which the first and second bridge 
portions comprise first and second tabs extending between adjacent blank portions. 

55. (Withdrawn) A fluid pressure reduction device comprising: 

a plurality of stacked disks having a perimeter and a hollow center aligned along a 
longitudinal axis; and 

the plurality of stacked disks defining at least one flow path extending between the 
hollow center and the perimeter, the flow path including an inlet section, an outlet section, 
and an intermediate section having a generally spiral shape and extending between the inlet 
and outlet sections, the flow path including a pressure reducing structure and a recovery zone 
positioned immediately downstream of the pressure reducing structure; 

wherein a first disk of the plurality of stacked disks includes the inlet section and an 
upstream portion of the intermediate section, and a second disk of the plurality of stacked 
disks located adjacent the first disk includes the outlet section and a downstream portion of 
the intermediate section, the intermediate section upstream portion fluidly communicating 
with the intermediate section downstream portion. 
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56. (Withdrawn) The fluid pressure reduction device of claim 55, in which pressure 
reducing structure comprises a pair of abrupt direction changes in flow path as the 
intermediate section transitions from the first disk to the second disk, and in which the 
recovery zone is positioned immediately downstream of the pair of abrupt direction changes. 

57. (Withdrawn) The fluid pressure reduction device of claim 55, in which opposing 
walls of the flow path intermediate section gradually diverge from one another as the flow 
path intermediate section advances from the inlet section to the outlet section, 

58. (N ew ) A fl u id pressure reduction device comprising: 

a plurality of stacked disks having a perimeter and a hollow center aligned 

along a longitudinal axis; and 

each disk having first and second flow paths extending between the hollow center and 
the perimeter, the first flow path including an inlet section, an outlet section, and an 
intermediate section extending between the inlet and outlet sections, the second flow path 
having an inlet section, an outlet section, and an intermediate section extending between the 
inlet and outlet sections; 

wherein the second flow path intermediate section and first flow path intermediate 
section cross at an intersection such that the first flow path includes a first ramp upstream of 
the intersection directed to a first plane and the second flow path includes a second ramp 
upstream of the intersection directed to a second plane, so that fluid flowing through the first 
and second flow paths creates shear forces at the intersection; and 

wherein each of the first and second flow path intermediate sections includes a 
recovery zone downstream of the intersection. 
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REMARKS 

Previously, claims 32-36 and 48-57 were presented for review. In response to the 
prior Office action and election requirement dated September 20, 2004, Applicants elected 
for examination on the merits, without traverse, the claims corresponding to Group I, and 
specifically, Species H illustrated in Figure 8. Accordingly, Applicants acknowledge that 
claims 48-57 are withdrawn from consideration, leaving claims 32-36. By way of this 
amendment, claims 32-35 have been amended to more precisely recite Applicants' invention. 
Additionally, Applicants are appreciative of the Examiner's comments regarding the 
allowability of previously presented claim 34 upon inclusion of the subject matter recited in 
any associated base claim and any intervening claims As such, new independent claim 58 
has been added and includes the subject matter of independent claim 32 and dependent claim 
34. Applicants submit that no new matter has been added and no new issues are presented 
that require new searches. As such, Applicants submit that new claim 58 is allowable as the 
new claim follows the Examiner's suggestions for arriving at allowable subject matter. 

Further , Applicants do not intend to abandon the scope of the non-elected claims as 
originally filed or as withdrawn by the Examiner in the present Office action, but may pursue 
the remaining claims, either by petition for further review or in a divisional application. 
Accordingly, claims 32-36 and 58 are presently pending. Based upon the foregoing 
amendments and following comments, Applicants respectfully request reconsideration and 
allowance of the application. 
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35 UJS.O 102(b) Rejections 

Claims 32-33 and 35-36 have been rejected under 35 U.3.C. 102(b) as being 
anticipated by Porter (USP 4,079,754); Applicants respectfully traverse this rejection. 

As now amended, independent claim 32 recites a fluid pressure reduction device 
comprising a plurality of stacked disks with at least a first and a second flow path having a 
generally spiral shape and continuously extending between the hollow center and the 
perimeter wherein the flow paths include gradually diverging] opposing walls. Most 
significantly, Applicants' invention, as now claimed, teaches "counter-rotating" spirals that 
intersect at at least one point along the flow path. See Figure 8 (providing six flow paths that 
emanate from three common inlets with three flow paths spiraling in a clockwise direction 
and three flow paths spiraling in a counter-clockwise direction). That exemplary embodiment 
discloses three common inlet sections that introduce two spiral flow paths per inlet section 
which advantageously create fluid shear forces at each intersection to substantially reduce 
fluid pressure/hydrodynamic noise with a much lower risk of causing cavitation. For 
example, a first clockwise flow path [138] consists of inlet section [132], intermediate section 
comprised of recovery zones [158] and [160], and outlet section [140]. This clockwise flow 
path [138] intersects a first counter-clockwise flow path [148] at a first intersection [150], a 
second counter-clockwise flow path [152] at a second intersection [154], and a third counter- 
clockwise flow path [136] at a third intersection [156]. See page 12, line 19 through page 13, 
line 6, 

To the contrary, Porter teaches a conventional fluid pressure reduction device with 
flow paths that neither delineate a spiral path, in any direction, nor "gradually diverge" as 
now claimed by the Applicants. The flow paths taught by the prior art are concentrically 
spaced with substantially parallel walls containing fixed right angle restrictions forcing the 
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flow path to assume a discretized or stepped progression from the perimeter to the hollow 
center of the fluid pressure reduction device. The flow paths taught within Porter are known 
to those skilled in the art as typical with respect to fluid pressure reduction devices and 
contain all of the detrimental effects of the prior art discussed in Applicants' pending 
application. See page 2, line 18 through page 4, line 12. As understood by those skilled in the 
art, when the abrupt contractions and expansions are used in liquid applications, fluid 
velocity abruptly accelerates producing corresponding abrupt, low pressure regions within the 
disk. These discrete, sharp changes in pressure can result in high pressure recovery that 
allows fluid pressure to drop below the liquid vapor pressure, which can lead to flashing and 
cavitation. While true that the concentric flow paths and abrupt restrictions have a lower 
cavitation potential than typical drilled holed fluid pressure reduction devices, the uniform . 
width of the concentric grooves in cooperation with the abrupt restrictions of the referenced 
prior art prohibit the gradual pressure reductions and pressure recovery produced by 
Applicants invention. The teachings of Porter are wholly contrary to Applicants 7 invention, 
as now claimed. 

Under Section 2131, the MPEP states: "A claim is anticipated only if each and every 
element as set forth in the claim is found, either expressly or inherently described, in a single 
prior art reference." See Verdegaal Bros. v. Union Oil Co. of California, 814 F,2d 628, 631, 
2 USPQ2d 1051, 1053 (Fed. Cir 1987), Applicants respectfully submit that the spiral, 
continuous, diverging flow paths now claimed in present invention, are neither anticipated 
nor obvious in view of Porter. Therefore, Applicants submit that amended independent claim 
32 and it associated dependent claims 33-36 are patentably distinct from the cited reference. 
Applicants respectfully submit that the amendments and remarks presented herein have 
placed the application in condition for allowance. As such, independent claim 32 and its 
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dependent claims 33-36, as well as independent claim 58, should now be allowed. 
Reconsideration of the application is respectfully requested. 



Conclusion 

It is submitted that the present application is in good and proper form for allowance, 
A favorable action on the part of the Examiner is respectfully solicited, If, in the opinion of 
the Examiner a telephone conference would expedite prosecution of the subject application, 
the Examiner is invited to call the undersigned attorney. 
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